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Description 

The present invention relates generally to the man- 
ufacture of pantyhose, and in particular to a new panty- 
hose automatic manufacturing system for removing ho- 
siery blanks from a supply source, orienting the blanks 
in a predetermined manner, conveying the blanks to a 
positioning and transferring assembly which insures 
proper positioning of the blanks on the clamping assem- 
blies of a pantyhose seaming machine, severing aligned 
hosiery blanks, inserting a gusset, and seaming the 
blanks to form the garment body portion, transferring the 
pantyhose to a toe closer machine, closing the toe por- 
tions and doffing the pantyhose garments therefrom. 

Traditionally, pantyhose manufacturing involved 
knitting tubular blanks on a circular knitting machine, 
pairs of knit blanks are removed from a supply bin by an 
operator and positioned and aligned by the operator up- 
on clamping assemblies of a line closing machine where 
they are partially slit and sewn to form the body portion 
of the pantyhose garment. A gusset may be inserted into 
the crotch of the garment if so desired. An operator then 
seams the toe portions closed or mounts the garment 
on a toe closing machine for subsequent seaming. Al- 
ternatively, the toe portions of the tubular blanks may be 
closed in a separate operation prior to placing the tubes 
upon the line closer. 

US Patent No. 4188898 discloses an apparatus for 
the automatic formation of pantyhose having panty, leg 
and foot portions. The apparatus in US 4188898 auto- 
matically forms the pantyhose from pairs of individual 
hosiery blanks each of which has a band ponion and a 
toe portion by presenting each pair of correctly oriented 
hosiery blanks to a seaming machine means whereat 
the machine means forms the panty portion from the 
band portion of each pair of hosiery blanks. In US 
4188898 the apparatus is loaded with hosiery blanks 
manually by an operator. 

In recent years, means have been developed for 
transferring hosiery articles between a line closer ma- 
chine and a toe closer machine as taught, for example, 
in US Patent Nos. 4,550,868 and 4,620,494. However, 
a manual loading operation still is required. 

In the present invention, the cost of producing pan- 
tyhose is substantially reduced since operator handling 
of the hosiery blanks or semi-finished pantyhose is elim- 
inated. 

According to one aspect of the invention there is 
provided apparatus for the automatic formation of pan- 
tyhose having panty, leg and foot portions from pairs of 
individual tubular hosiery blanks (B), each of which has 
a band portion (W) and a toe portion (E), the apparatus 
including pantyhose seaming machine means for form- 
ing the panty portion from the band portions of each 
such pair of hosiery blanks, charact ris d in that the ap- 
paratus further includes supply m ans having a plurality 
of randomly positioned tubular hosi ry blanks therein, 
and orienting and positioning means for sequ ntially re- 



moving said tubular hosiery blanks from said supply 
means, orienting each blank in a prescribed mann r and 
positioning the blanks on said pantyhose seaming ma- 
chine means. 

s According to another aspect of the present inven- 
tion there is provided a method of forming pantyhose 
having body, leg and toe portions from pairs of individual 
tubular hosiery blanks (B) comprising the steps of posi- 
tioning a pair of hosiery blanks in a prescribed, aligned 

10 relationship at predetermined locations; conveying si- 
multaneousry the aligned pair of hosiery blanks to a work 
station; severing selected portions of the aligned pair of 
tubular hosiery blanks and sewing selected portions of 
the pair of hosiery blanks to define the body portion of 

i$ a pantyhose garment characterised in that individual 
randomly positioned tubular hosiery blanks are sequen- 
tially removed from a supply source; the orientation of 
the hosiery blanks is sensed and they are conveyed in 
a predetermined manner to said predetermined loca- 

20 tions. 

The main object of the invention is the provision of 
a system for manufacturing a pantyhose garment from 
tubular knit blanks in a fully automatic manner without 
operator intervention. 
25 Another object of the invention is the provision of a 
new and improved pantyhose producing system which 
increases production, reduces expense, and eliminates 
manual loading operations. 

Still another object of the invention is an apparatus 
30 for automatically donning hosiery blanks on a pantyhose 
seaming machine in an aligned, oriented manner. 

Further objects and advantages will appear from 
the following description of the invention explained by 
way of example only with reference to the accompany- 
35 ing drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic general plan view of the pan- 
40 tyhose production apparatus of the present inven- 
tion; 

Fig. 2 is a schematic perspective view of the appa- 
ratus; 

45 

Fig. 3 is a schematic, fragmentary view of one em- 
bodiment of the hosiery blank pick-up and orienta- 
tion assembly and blank opening assemblies; 

50 Fig. 4 is an enlarged, schematic view of the band 
portion of a hosiery blank being advanced first 
through a trap; 

Fig. 5 is an enlarged, schematic view of the toe por- 
55 tion of a hosiery blank being advanced first through 
a trap; 

Fig. 6 is a f ragm ntary, sch matic, el vational vi w 
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of a magazin assembly illustrating the direction of 
displacement of hosiery blank therefrom; 

Fig. 7 is a view similar to Fig. 6 and illustrating the 
direction of movement of a hosiery blank therefrom; s 

Fig. 8 is a schematic, sectional, side elevational 
view of an opening box with a hosiery blank just en- 
tering the same after exit from a magazine assem- 
bly; 10 

Fig. 9 is a sectional view of a hosiery blank clamping 
mechanism prior to receiving a blank; 

Fig. 10 is a sectional view of the hosiery blank ?s 
clamping mechanism having the band end of a ho- 
siery blank clamped therein; 

Fig. 1 1 is a view of an opening box similar to Fig. 8 
with a hosiery blank clamped therein; so 

Fig. 12 is a schematic, sectional, elevational view 
of the opening box with the welt end portion of a 
blank being clamped therein, and with the blank toe 
end portion being opened outwardly; 25 

Fig. 1 3 is a schematic, sectional view of the opening 
box after the band portion of the blank has been re- 
leased, and with the expanded, opened toe portion 
being advanced outwardly of the opening box; 30 

Fig. 1 4 is a perspective view of the end of an open- 
ing box with fixed and dispiaceable grill thereof be- 
ing aligned; 

35 

Fig. 1 5 is a perspective view of an opening box with 
the dispiaceable grill in the advanced position; 

Fig. 1 6 is a perspective view of the dispiaceable grill 
in the advanced position and with a hosiery blank <o 
positioned thereon; 

Fig. 1 7 is a perspective view of an end of a pick-up 
tube illustrating the slit therein; 

45 

Fig. 18 is a fragmentary, perspective view of the 
loading robot assembly for transferring hosiery 
blanks from the opening box to loading frames of a 
turret assembly; 

so 

Fig. 19 is a schematic, fragmentary, side elevational 
view of the loading robot assembly and a turret as- 
sembly; 

Fig. 20 is a schematic elevational view of the fingers ss 
of the loading robot assembly in an open d condi- 
tion; 



Fig. 21 is a view similar to Fig. 20 but with the fingers 
in hosiery blank gripping positions; 

Fig. 22 is a side elevational view of a pair of loading 
frames illustrating the relationship of one frame rel- 
ative to a plurality of sensors; 

Fig. 23 is a view somewhat similar to Fig. 22 illus- 
trating sensors for the other loading frame; 

Fig. 24 is a schematic, fragmentary view of a load- 
ing frame and illustrating a roller assembly for po- 
sitioning the toe portion of a hosiery blank thereon; 

Fig. 25 is a schematic, fragmentary, side elevational 
view of a mechanism for raising and lowering the 
toe positioning roller assembly relative to a loading 
frame, and gripper robot assembly for gripping and 
shifting a blank relative to the loading frame; 

Fig. 26 is a schematic, fragmentary plan view of the 
drive arrangement for the rollers of the toe position- 
ing roller assembly; 

Fig. 27 is a schematic, fragmentary, perspective 
view of the toe positioning roller assembly and the 
gripper robot assembly positioned in engagement 
with a loading frame; 

Fig. 28 is a schematic elevational view of a turret 
assembly having a series of pairs of loading frames 
thereon for indexing to various stations; 

Fig. 29 is a fragmentary, perspective view of an as- 
sembly for removing pleats from blanks positioned 
on loading frames; 

Fig. 30 is a fragmentary, perspective view with the 
blanks advanced in position overlying dispiaceable 
rods of the pleat remover assembly; 

Fig. 31 is an enlarged perspective view of one pair 
of the rods of the pleat removal assembly prior to 
having the hosiery blank positioned thereover; 

Fig. 32 is a fragmentary, perspective view of the tur- 
ret assembly and illustrating the assembly for ad- 
vancing the blanks in overlapping relation with the 
rods of the pleat removal assembly; 

Fig. 33 is an enlarged perspective view of the drive 
arrangement for advancing the blanks to the pleat 
removal assembly; 

Fig. 34 is a perspective view of a loading fram ; 

Fig. 35 is an end vi w of the pleat removal assembly 
with the pleat remov r rods positioned within th 
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confines of loading frames; 

Fig. 36 is an end vi w similar to Fig. 35 with the rods 
rotated to positions intermediate the loading frames 
and the blanks thereon; 5 

Fig. 37 is a side elevationa! view of a drive arrange- 
ment similar to that shown by Fig. 33 for advancing 
the shells of a pair of loading frames to position a 
pair of blanks over a pair of clamp jaws of a panty- i<> 
hose seaming machine; 

Fig. 38 is a fragmentary, schematic, perspective 
view of portions of the pantyhose seaming machine 
and illustrating a guiding and clamping arrange- is 
ment for the clamp jaws; 

Fig. 39 is a schematic, fragmentary perspective 
view of a clamping assembly of the pantyhose 
seaming machine and the blank gripper and posi- 20 
tioning robot in position for transferring a pair of 
blanks from the loading frames to the pantyhose 
seaming machine clamping assembly; 

Fig. 40 is a schematic top plan view of the blank 2s 
gripper and positioning robot; 

Fig. 41 is a schematic front elevational view of the 
blank gripper and positioning robot; 

30 

Fig. 42 is a schematic side elevational view of a sup- 
porting assembly for a pair of clamp jaws; 

Fig. 43 is a schematic top plan view of the panty- 
hose seaming machine in relation to a toe closer 35 
machine and the blank transferring and positioning 
assembly; 

Fig. 44 is a schematic, perspective view of hosiery 
blanks gripped by clamp jaws of the pantyhose <o 
seaming machine prior to severing of the blanks by 
a cutter assembly; 

Fig. 45 is a view similar to Fig. 44 with the cutter 
assembly moved into position for severing the *s 
blanks; 

Fig. 46 is a schematic perspective view of the 
gripped pantyhose and clamp jaws as they start to 
open as the jaws are indexed to the next station; so 

Fig. 47 is a top plan view of the blanks and clamp 
jaws in the open position; 

Fig. 48 is a fragmentary, schematic view of clamping 
ass mbly of th pantyhose seaming machine posi- 
tion d in alignment with a blank s nsing assembly; 



Fig. 49 is a fragm ntary p rsp ctive vi w of the 
mechanism for opening and closing th pantyhose 
seaming machin clamping assemblies b tw en 
the positions of Figs. 45 and 48; and 

Fig. 50 is a block diagram of the various assemblies 
and the microprocessor. 

DETAILED DESCRIPTION OF THE INVENTION 

. Referring to the drawing, and initially to Figs. 1 and 
2, the pantyhose forming system of the present inven- 
tion includes a pick-up transfer and orientation assem- 
bly 12, a positioning and transferring assembly 14, a 
pantyhose seaming machine 16 and toe closer assem- 
bly 18. 

Referring initially to the pick-up transfer and orien- 
tation assembly 1 2, as shown schematically in Figs. 1 -3, 
elongated thin flexible articles such as knit fabric hosiery 
blanks B are loosely and randomly supplied to a reser- 
voir 20. The circular reservoir is mounted upon a shaft 
22 and continuously driven by a motor 24 for rotation 
about a generally vertical axis. Each blank has a band 
end W and a toe end E. 

The assembly 12 includes two pick-up and transfer 
mechanisms 26 and 28 which function to individually 
pick up randomly oriented blanks from the rotating res- 
ervoir 20 and position them at the inlet end 30 of a pneu- 
matic conveyor assembly 32. The conveyor assembly 
32 serves to deliver the blanks to a magazine assembly 
34. 

The pick-up transfer mechanism 26 includes a tube 
36 mounted for vertical reciprocable displacement 
through a conventional drive arrangement 38 by an 
electric motor MX. Pick-up transfer mechanism 28 has 
a similar tube 40 positioned at an angle with respect to 
the tube 36 and mounted for reciprocable displacement 
by motor MZ and drive arrangement 42. 

The operation of motors MX and MZ are controlled 
by a microprocessor MP, Fig. 50. Upon receiving a sig- 
nal from the microprocessor MP, motor MX displaces 
the pick-up tube 30 downwardly until the photocell 44 
senses a blank and deactivates the motor MX with the 
lower end portion of the tube 36 within the reservoir 20. 

it is to be noted that each of the tubes have coupled 
thereto a vacuum conduit, a compressed air conduit and 
an electrical line connected to a photocell. The lower 
end portion 37,41 of each of tubes 36,40 is provided with 
a small opening, shown in Fig. 17. vacuum is created in 
conduit 48 and tube 36 by vacuum motor V1 , and in con- 
duit 50 and tube 40 by vacuum motor V2. 

When a hosiery blank B in the reservoir 20 is pulled 
by vacuum in tube 36 partially through the lower end 
portion 37 of tube 36, photocell 44 mounted adjacent 
the end of the tube detects the presence of a portion of 
the blank fabric and is activat d thus s nding a signal 
to the microprocessor MP which again activates motor 
MX to move the tube 36 vertically upwardly carrying with 
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it a blank B. As the end of the blank passes the photocell 
52, and it is no longer d tected by the photocell 52, the 
motor MX is deactivated through a signal from photocell 
52 to the microprocessor and to the motor MX. The mi- 
croprocessor, in turn, sends a signal activating motor s 
MZ to move the lower end portion 41 of tube 40 down- 
wardly. The vacuum motor V2 creates a vacuum through 
conduit 50 and tube 40 and the lower ends of the tubes 
40,36 are positioned adjacent to each other. 

The pick-up system is such that by utilizing two io 
tubes 36 and 40, a blank B is always held adjacent one 
end which is the main condition for the following opera- 
tion of the orientation system. This system increases the 
probability of having just one blank on tube 40. 

A portion of the hosiery blank remote to that held by is 
the vacuum tube 36 is pulled by vacuum in tube 40 par- 
tially through the lower end portion thereof thus activat- 
ing photocell 43 sending a signal to the microprocessor 
which, in turn, reverses motor MZ and tube 40 begins 
to move upwardly. Substantially simultaneously with the 20 
reversal of motor MZ the microprocessor sends a signal 
to a solenoid valve 54 energizing the same thus permit- 
ting a blast of compressed air to be discharged through 
a conduit 56 and tube 36 thus blowing the blank B away 
from the tube 36. The tube moves a prescribed distance, 2s 
the distance being programmed into the microprocessor 
MP which is sufficient to permit the free end of a blank 
B held thereby to be positioned adjacent the inlet end 
30 of conduit 62, and sends a signal to the motor MZ to 
reverse the direction to start movement of the tube 40 30 
back downwardly. As tube 40 descends, the portion of 
the blank, remote to that being held by the tube 40 is 
drawn by vacuum into conduit 62 and past photocell 64. 

Positioned in the conduit 62 beyond the photocell 
64 is a trap 66 for sensing whether the toe portion E or 35 
the band portion W of a blank B enters the trap first. 
Referring to Figs. 3, 4 and 5, the concentration or vol- 
ume of yam in the band end is greater than that in the 
toe end. The trap 66 is a two part trap having an opening 
therein large enough to receive the toe end of a blank 40 
therethrough, but not large enough to receive there- 
through the greater volume of yam in the band end of 
the blank. The toe end of a blank held by vacuum in tube 
40 moves past photocell 64, through trap 66 and past 
photocell 68. When the toe end moves past photocell 45 
68 the photocell is activated to do two things. A signal 
is sent to the microprocessor which activates a solenoid 
valve 70 to permit compressed air to move through the 
conduit 72 and tube 40 to blow the blank away from the 
pick-up tube, and two part trap 66 is opened permitting so 
the blank band end to flow therethrough, vacuum is cre- 
ated in conduit 62 by a vacuum motor 76 as will be later 
described. The band portion of a blank held by tube 40 
can move past photocell 64 but cannot go through the 
two part trap 66. Tube 40 continues to move downwardly ss 
to a prescribed distanc gr ater than the distance be- 
tween photocells 64 and 68. At the end of this move- 
ment, if photocell 68 is not activated, two things happen. 



A signal is sent to the microproc ssor which activates 
solenoid valve 70 to permit compressed air to move 
through conduit 72 and tube 40 to blow the blank away 
from the tube and two part trap 66 opens permitting the 
blank to flow therethrough. 

After passing the photocells 64,68 and trap 66, the 
blank flows in conduit 62 past trap 78 and photocell 80 
and to the magazine assembly 34. 

The magazine assembly 34 includes a moveable 
conduit section 82 which is coupled to conduit 62 and 
displaceable by fluid means 84 between substantially 
identical conduit assemblies 86 and 88. Each of the as- 
semblies 86 and 88 includes a loop or curved portion 
90, generally parallel linear portions 92,94, a blank en- 
trance portion 96, having a trap 1 22 therein, for receiving 
a blank from displaceable conduit section 82, and an 
exit portion 98. The displaceable conduit section 82 per- 
mits blanks sequentially advanced through conduit 62 
to be alternately directed from one conduit assembly 86 
or 88 to the other. 

The magazine assembly also includes a conduit 
100 communicating with conduit portions 94 of the as- 
semblies 86 and 88. Conduit 1 00 is coupled to a vacuum 
motor 102 through conduit 104. Traps 106 and 108 are 
provided in conduit 100 and a trap 110 is provided in 
conduit 1 04. Traps 1 1 2, 1 1 2 are coupled to conduit por- 
tions 94. Traps 116,116 are provided in portions 92 and 
traps 120,1 20 are provided in portions 94 of the conduit 
assemblies 86,88. 

Referring to Figs. 3, 6 and 7, assuming that a blank 
B is directed through conduit 62, displaceable conduit 
section 82, conduit 96 and into portion 94 of assembly 
88, the photocell detector 80, upon sensing the passing 
blank, directs a signal to the microprocessor MP which 
closes traps 108 and 106 to disrupt the vacuum flow, 
and to open trap 112. vacuum is created in portion 94 
by vacuum motor 102 through conduits 104 and 100. 

The traps 106,108 and 112 of assemblies 86 and 
86 are controlled by the microprocessor in a particular 
sequence depending on whether the band portion or the 
toe portion of the blank enters the conduit portion 94 
first. Each trap 1 22 is positioned in the opened or closed 
position depending upon whether vacuum is through as- 
sembly 86 or 88. Referring to Fig. 6, if the welt portion 
W of the band enters conduit or exits portion 94 first, the 
blank exits to the left welt portion first and travels 
through exit conduit 98. If the toe portion E enters con- 
duit 94 first, then the blank initially moves to the Fig. 7, 
through conduit portions 90 and 92 such that the welt or 
band portion enters conduit 98 first. As previously de- 
scribed, the photocells 64,68 determine whether the 
band end or the toe end of the blank first enters conduit 
62 and sends a signal to that effect to the microproces- 
sor which then stores such signal. If the welt end is first 
into conduit 94, the microprocessor opens traps 
108,122 and maintains clos d traps 112 and 116 such 
that a vacuum in exit conduit 98, from a source to be 
subsequently d scrib d, pulls the blank welt end first to- 
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wards an opening assembly 1 32. As parat op ning 
assembly 130 is provid d for receiving blanks directed 
through conduit assembly 88. Since th ass mblies ar 
identical, only one will be described. 

The traps 1 1 2 and 1 1 4 serve to permit air in front ot 
the travelling blanks to exhaust such that the blanks stop 
in the conduit portion 94 of the magazine assembly. 

Vacuum is created in the exit conduit portions 98 
through conduit 97, traps 99 and vacuum motor 101. As- 
suming that a blank is positioned toe end first, as in Fig. 
7, trap 11 6 is opened and trap 1 20 closed permitting the 
vacuum created by motor 101 to draw the blank band 
end W first through conduit portions 90,92 and 98 to- 
wards an opening box. As the blank travels through con- 
duit 98 it is detected by photo-sensor 1 28 which turns 
off the vacuum by closing trap 99 and opening trap 103 
which reduces the vacuum. At this time trap 105 in con- 
duit 98 is closed. The blank is now in conduit 98 waiting 
to move into the chamber of an opening assembly 1 30 
or 132. Trap 107 also is closed. While the opening as- 
semblies 130 and 1 32 are substantially identical, the op- 
eration of only opening assembly 132 will be described. 

The opening assembly 132, Figs. 8-16, includes a 
fixed elongated tubular section 134, an inner tubular 
section 1 36 mounted for displacement within the section 
134, and an elongated rod-like section 138 positioned 
within the section 1 36 and mounted for displacement 
relative to the sections 1 34 and 1 36. The rod-like section 
1 38 and the inner tubular section 1 36 are capable of be- 
ing displaced together horizontally as a unit relative to 
the outer section 1 34 by means of pulleys 1 40,1 42, belt 
144 and reversible motor 146. The belt 144 is coupled 
to the section 136 by a mechanism 145. The rod-like 
section 1 38 also is capable of being displaced relative 
to the inner tubular section 136 by a fluid cylinder 148 
which is attached to the section 1 36. 

The end of the rod-like section 1 38 opposite to that 
of the cylinder 148 is provided with a ball element 150 
pivotably coupled thereto. The end portion 1 52 of the 
inner tubular section 1 36 is tapered or angled as shown 
by Figs. 9 and 1 0 such that upon activation of the cylin- 
der 148 and displacement of the rod-like section 138, 
the ball element grips or wedges between it and the an- 
gled portion 1 52 the band portion W of a blank B. At the 
forward end of the assembly is a door or plate 170 dis- 
placeable in a vertical plane by a fluid cylinder 172. 

vacuum motor 76 provides a vacuum in the cham- 
ber of opening box 134. The trap 162 in conduit 164 is 
open. The microprocessor MP opens trap 1 05 to permit 
the vacuum created by motor 76 to draw the blank into 
box 1 34 and at the same time opens trap 1 1 3 to exhaust 
the air in front of the blank. 

When the band end W of the blank B passes the 
photocell 180, Fig. 8, a signal is sent to the microproc- 
essor which in turn operates solenoid 182 to activate 
fluid cylinder 148 to move the ball element 150 to the 
right, Fig. 11, to clamp the band nd W of the blank 
against surface 152. During this time the cylinder 172 



has the door 1 70 in th cbsed position. 

The sensor 180 also signals th microprocessor 
which activates motor 146 to move elements 136,138 
together as a unit to the left, Fig. 12. At the same time 
s trap 1 62 closes and traps 1 86 and opens 1 07 permitting 
a suction force to be directed through the chamber and 
a grill assembly 1 90 and conduit 1 92 by the vacuum mo- 
tor 76. 

The grill assembly, Figs. 14, 15 and 16, includes 
10 fixed grill section 192 and a displaceable grill section 
1 94. The displaceable section 1 94 is substantially long- 
er than the fixed section 192 and is moved by a fluid 
cylinder 196 between a retracted position, as shown by 
Figs. 1 3 and 1 4, and an extended position, as shown by 
is Figs. 15 and 16. The cylinder 196 is shown schemati- 
cally in Fig. 3. 

vacuum is drawn through the fixed grill 1 92 via trap 
1 86 and conduit 1 92 while vacuum is drawn through the 
movable grill 1 94 via conduits 1 98 and 1 92. As the blank 
20 moves to the left, Fig. 1 3, the toe end E of the blank is 
detected by sensors 200 and through the microproces- 
sor the trap 113 opens to reduce the vacuum in the 
opening box chamber and to actuate cylinder 148 to re- 
lease the ball element 150. vacuum is still directed to 
25 both grill sections via the open traps 107,186 prior to 
release of the ball element. The door 170 is closed dur- 
ing this time and the toe end of the blank is presented 
opened as a flower, Figs. 1 3 and 1 6 on the end portions 
of grid sections 1 92,1 94. Just as the ball is released the 
30 trap 1 86 closes and vacuum is directed only through the 
movable grill 1 94. The door 170 at the end of the open- 
ing box 1 32 may now be opened by air cylinder 1 72 and 
the movable grill 1 94 displaced forwardly by the fluid cyl- 
inder 196. The cylinder 172 is actuated by the micro- 
ns processor MP to open door 170 once the trap 186 is 
closed. 

The operation of the fluid cylinder 1 96 is controlled 
through the microprocessor upon the positioning of a 
loading robot assembly 210 at a prescribed position. 
40 The loading assembly 21 0, Figs. 1 8 and 1 9 is displace- 
able along a generally horizontal plane by a drive belt 
212 extending between pulleys 214,216, the pulley 214 
being driven by a motor 218. The assembly 210 is fas- 
tened to belt 212 in a conventional manner. 
45 a sensor 220 is provided to detect when the loading 
robot 210 is in a fixed position adjacent the parallel 
opening box assemblies 130,132. The sensor, through 
the microprocessor MP, actuates the cylinder 1 96 to dis- 
place the moving grill 1 94 outwardly to the Fig. 16 posi- 
50 tion. Upper and lower notches 222 are provided be- 
tween the two portions of the movable grill for receiving 
loading fingers 230, 323 therein, as will be hereinafter 
described. 

Normally a blank is positioned in each of the loading 
55 box assemblies 1 30, 1 32. 

The loading robot assembly 210 includes two pairs 
of loading fingers 230,230 and 232,232 on pair of each 
of the opening assemblies 1 30, 1 32. Fing rs 230 ar at- 
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tach d to the end portions of opposed arms 234 and 
pivotably conn cted as at 236 to a frame section 238. 
The opposed arms 234,234 are adapted for movement 
between the closed positions of Fig. 20 and the opened 
positions of Fig. 21 by a fluid cylinder 240 which is op- 
erable by a solenoid 242. Oppositely extending portions 
of the fluid cylinder are pivoted to the arms 234 at 244. 
Opposed arms 246,246 supporting fingers 232,232 are 
operated in a similar manner by a solenoid operated flu- 
id cylinder 248 which is coupled thereto at 250. The 
arms 246,246 also are pivotably supported as at 
236,236. Also supported on frame section 238 are a se- 
ries of adjustably positioned fixed roller members 252 
adapted to be engaged by the fingers 230,230 and 
232,232 when the fingers are in the Fig. 21 position so 
as to clamp the toe end of a blank therebetween. 

Upon the proper positioning of a blank in the cham- 
ber of the opening assembly 1 32, the loading assembly 
210 is at the Fig. 18 position, its presence having been 
detected by sensor 220 and the fingers 230,230 and 
232,232 are in the closed, Fig. 20 position. When the 
grill 194 is fully extended by the fluid cylinder 196, such 
position is detected by sensor 260, Fig. 1 3, a signal is 
sent to the microprocessor MP which, in turn, signals 
solenoid 242 to supply air pressure to fluid cylinder 240. 
The fingers 230,230 as they begin to open, pass through 
the slots 222,222 (Fig. 15) engaging the blank toe end 
portion E and stretching open the toe portion and clamp- 
ing it between the fingers and the roller members 252. 
Sensors 262, Fig. 21 are provided to make sure that a 
blank portion is on each of the fingers 230,230. If not, 
the fingers will close and the blank will be extracted by 
vacuum rearwardly through the opening box and to a 
collection reservoir. When the fingers 230,230 are in the 
Fig. 21 open positions the vacuum to the moving grill 
194 is turned off. 

The same process is required in gripping a blank in 
the chamber of opening box assembly 1 30 and sensing 
by photocells 270,270, Fig. 21 , the presence of the blank 
on fingers 232,232. Once a first blank is properly posi- 
tioned on fingers 230,230 and a second blank is posi- 
tioned on fingers 232,232 the photocells or sensors 
262,270 sends a signal to the microprocessor which ac- 
tivates motor 218 to drive belt 212 to move the loading 
robot 210 to the right, Figs. 18,19 to pull the open toe 
end portions of the blanks over a pair of loading frames 
280,282 with the toe portions E at a predetermined 
point. When the band ends W of the blanks move past 
sensors 284,284, Fig. 19, the microprocessor activates 
the solenoids 242 and fluid cylinders 240,248 to move 
the fingers 230,232 to the Fig. 20 position thus releasing 
the blanks. At the same time the microprocessor acti- 
vates motor 218 to move the robot loading assembly to 
the leftmost position, Figs. 18 and 19 until it is sensed 
by photocell 220. Th blanks are now positioned on th 
loading frames 260,282 in a prescribed mann r. 

Th loading frames 280,282 are part of a turret as- 
sembly 290, Figs. 2 and 28 which is selectiv ly driven 



by a motor 292 and gearing 294 for rotation about a hor- 
izontal axis. Th turret assembly 290, which is included 
as a portion of the positioning and transferring assembly 
1 4, is selectively indexed in a clockwise direction by mo- 
s tor 292 past six stations, A, B, C, D, E and F, Fig. 28. 
The turret assembly includes six radiating support sec- 
tions 296, each supporting thereon a pair of loading 
frames 280,282. 

At station A, blanks are removed from the loading 
10 box assemblies by the loading assembly 210 and fin- 
gers 230,230,232,232 and placed on an adjacent pair 
of loading frames 280,282. The loading frames having 
blanks thereon are index 60 degrees to station B where 
the band, microband and toe portions of the blank on 
is the innermost loading frame 282 is selectively posi- 
tioned. 

The turret assembly is again indexed 60 degrees to 
station C where the blank on the outermost loading 
frame 280 is properly positioned, similar to the inner 
blank at station B. The properly positioned blanks on the 
frames 280,282 are indexed to station D where, as will 
be subsequently described, any pleats are removed 
from the blanks. The blanks are then indexed to station 
E where they are transferred to the pantyhose seaming 
machine 16. Any blanks not properly transferred to the 
pantyhose seaming machine 16 may be removed from 
the loading frames at station F. 

When the loading robot 210 is moved by drive belt 
21 2 and sensed by detector 220, the turret motor 292 is 
activated to index the turret 60 degrees from station A 
to station B. At this station a gripper robot assembly 300 
shown schematically in Figs. 25 and 27 is provided to 
position the blank on the inner loading frame 282 in a 
prescribed manner, depending on the blank length, 
style, etc.. The gripper robot assembly 300, Fig. 27, in- 
cludes a trolley 302 displaceable along and elongated 
guide member 304 by a belt 306 driven by a reversible 
motor 308. The trolley is secured to one run of the belt 
306 in a conventional manner. Depending from and piv- 
otably attached to the trolley are opposed depending 
arms 31 0 having gripper rollers 31 2 secured to the lower 
end portions. A fluid cylinder 31 4 is pivotably connected 
to each arm for selectively moving the rollers 312 into 
engagement with the edge portions of loading frame 282 
or for gripping and slidably selectively positioning a 
blank on the loading frame. 

A toe portion positioning roller assembly 316, Figs. 
24, 25 and 26 is provided to winding or pulling the toe 
portions of the blank on the loading frame 282. The toe 
roller assembly 316 includes a pair of opposed rollers 
318,318 adapted to be selectively moved by a fluid cyl- 
inder 320 into and out of engagement with the side or 
edge portions 322 of the loading frame 282. The rollers 
31 8,318 are driven by a reversible motor 324 through a 
conventional drive arrangement 326 of b Its and pul- 
leys, shown sen matically in Figs. 26 and 27 to either 
pull portions of the blank on the fram 282 and onto por- 
tions 283 thereof or to feed portions of th blank from 
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portions 283 back towards the central portion of frame 
282. 

The driven rollers 318,318 are displaceable be- 
tween the positions of Figs. 25,27, and an elevated po- 
sition, Fig. 24, above the loading frame 282 by an elon- 
gated worm gear 330 driven by reversible motor 332. 
The rollers 31 8,318 are supported from a frame assem- 
bly 334, pivotably connected to parallel arms 336 which, 
in turn, are pivotably supported from a fixed frame 338. 
The frame assembly 334 includes members 340 at- 
tached to a coupling or gear member 342 that is dis- 
placeable along worm 330 upon rotation of motor 332 
to either raise or lower the rollers 318,318. 

The operation of the rollers 312,312 and 318,318 
will now be described. After the turret rotates the inner 
and outer loading frames 282,280 to the station B the 
microprocessor activates motor 308 to move the gripper 
robot assembly to the right a prescribed distance. The 
exact distance is programmed into the microprocessor. 
When the robot gripper trolley 302 stops, the cylinder 
314 is activated to move the gripper rollers 31 2,31 2 into 
engagement with the blank on loading frame 282. The 
microprocessor again activates motor 308 to start mov- 
ing the trolley 302 again to the right. This action causes 
the blank to slide along the loading frame 282, and the 
blank toe portion extends onto portion 283, Fig. 25, of 
the loading frame. Once the band portion W of the blank 
passes the sensor 350, Fig. 22, a signal is sent to the 
microprocessor which reverses the direction of the drive 
motor 308 to halt movement of the trolley to the right 
and start moving the trolley to the left, Figs. 22 and 27. 
Movement of the trolley 302 and clamped blank contin- 
ue to move left until sensor 352, Fig. 22, detects the 
blank band W. When the band is sensed a signal is sent 
by sensor 352 to the microprocessor which stops the 
trolley 302 and which activates the reversible motor 332 
to lower, through driven worm 330 and parallel linkage 
336 the frame assembly 316, from an upper position to 
the lowered position of Figs. 25 and 27, and the fluid 
cylinders 320,320 actuated to clamp the rollers and 
blank against the side edges of the loading frame 282. 
Also, at the same time the microprocessor MP activates 
the motor 324 to drive through the drive arrangement 
326 the toe rollers 318,318 which pulls the toe end of 
the blank from the reduced portion 283 of the loading 
frame and back onto the main section thereof. Once the 
driven rollers 318,318 move the blank toe portion past 
sensor 354, Fig. 22, a signal is sent to the microproces- 
sor for controlling fluid cylinders 320,320 to move rollers 
318,318 out of engagement with the blank and loading 
frame 282. 

The gripper rollers 31 2,31 2 are now released by the 
microprocessor and fluid cylinder 314 and the trolley 
302 is moved to the right a predetermined distance, con- 
trolled by the microprocessor, and the rollers 312,312 
against move into gripping engagement with the blank 
to slide the blank along th loading frame 282 to the I ft 
a predetermined distance. This back and forth move- 



ment of the trolley 302 and gripp r rollers is continued 
to move portions of th blank to the left until a sensor 
356, Fig. 22, detects th juncture of the leg portion with 
the panty portion of the blank. When the juncture is 
5 sensed a signal is sent to the microprocessor which con- 
trols cylinder 314 to release the rollers 312,312 and 
move the trolley 302 to the left to a predetermined po- 
sition controlled by the microprocessor. At the same 
time the frame assembly 316 carrying rollers 318,318 
retracts to the elevated position with such rollers above 
the frame 282. Sensors 358 and 360, shown schemat- 
ically in Fig. 27, sense with the trolley 302 and frame 
31 6, respectively, are properly positioned and a signal 
is directed to the microprocessor which activates motor 
292 to rotate the turret 60 degrees to Station C. At sta- 
tion C the same blank location process takes place to 
property position the blank on the outer loading frame 
280. 

The turret 290 is rotated to station D where any 
pleats in the blanks on inner and outer loading frames 
280,282 are removed. 

Each of the loading frames 280 and 282 consists of 
a support section 370, Fig. 34 and 29 having a rounded 
nose or outer end section 372 and a rearward section 
283 interconnected by members 374,374 which serve 
as support rails for a displaceable shell or sleeve 376, 
Figs. 30 and 31 . The section 283 is fixedly secured to 
the turret frame 296 in a conventional manner. The 
sleeve 376 is selectively displaceable along support 
rails 374,374 by an elongated rod 378 which extends 
through portion 283 for attachment to a carriage 380, 
Fig. 34. Note that the cross-sectional configuration of 
each sleeve 376 is generally U-shaped having an open 
portion, as best shown in Figs. 31 and 35. 

Once the turret rotates the loading frames 280,282 
to Station D, a sensor 390, Fig. 28, is activated and 
through the microprocessor MP a motor 392, Fig. 33, 
drives a belt 394 which has the carriage 380 secured 
thereto for displacement with the belt. The carriage 380 
is mounted upon fixed guide rails 396. An upstanding 
plate 398 is secured to the carriage 380 and has the 
ends of the elongated rods 378 secured thereto. 

Displacement of the carriage 380 and rods 378,378 
to the left, from the positions of Fig. 29 to the positions 
of Fig. 30, positions each sleeve 376 in overlapping re- 
lation with a pair of spaced parallel rods 400,400, which 
form a part of the pleat removal assembly 402. 

The pleat removal assembly 402 includes a drive 
arrangement as shown in Figs. 35 and 36 for rotating 
approximately 180 degrees simultaneously all four rods 
400 between the sleeves 376 and the blanks B stretched 
around the sleeves to remove any pleats from the band 
end W of the blanks. The rods 400 are secured to piv- 
otably displace levers 404 which, in turn, are secured to 
pulleys 406 having a belt 408 directed therea round so 
as to rotate the rods approximat ly 180 d grees from 
locations within th op n portion of th U-shaped cross- 
section of the shells 376 to positions outwardly of the 
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shells and then back again to the inner portions. The 
belt extends over a large pulley 410 driven a prescribed 
distance in either direction by a fluid cylinder 412. 

The pleat removal assembly also includes a pair of 
clamps 420,420, Fig. 29 attached to levers 422 which 
pivot about shafts 424 by reversible fluid cylinders 426. 
The clamps hold the blanks steady on the sleeves 376 
during movement of the rods 400 around the sleeves. 

When the carriage 380 is displaced to position the 
end portions of the sleeves 376 in encompassing rela- 
tion with the pivotable pleat removal rods 400 and with 
the band portions of the blanks overlapping the rods 
400, a sensor 430, Fig. 33 detects the carriage 380 and 
through the microprocessor stops the drive motor 392 
and at the same time operates the two fluid cylinders 
426,426 to move the clamps 420 into engagement with 
the sleeves 376,376 with the blank positioned therebe- 
tween and operates the fluid cylinder 41 2 to displace the 
drive belt 408 and rotate ail four rods 404 approximately 
180 degrees in a first direction from within the confines 
of the sleeves 376 outwardly and between the sleeves 
and blanks so as to stretch the fabric of the blanks as 
shown by Figs. 27 and 36 to remove any creases or 
wrinkles. Although not shown, preferably proximity 
switches are provided to detect the position of a magnet 
within cylinders 426 to insure that the clamps 420 are 
properly positioned prior to operation of the drive cylin- 
der 412. When one of the rods 400 having a member 
401 thereon is displaced and activates a sensor 432, a 
signal is sent to the microprocessor which controls the 
cylinder 41 2 to reverse its movement and move the rods 
400 from the Fig. 36 positions back to the Fig. 35 posi- 
tions. When the rods return to the Fig. 35 positions, a 
sensor 403 is activated to direct signals through the mi- 
croprocessor to actuate cylinders 426,426 to release the 
clamp members 420,420 and to activate motor 392 to 
return the carriage 380 and sleeves 376,376 back to the 
Fig. 26 positions. After the carriage 380 returns to a pre- 
determined position a sensor 391 deactivates motor 392 
and rotates the turret to move the blanks and loading 
frames 280,282 to station E. 

At station E, under the control of the microproces- 
sor, the shells 376 again are driven forward by a drive 
assembly 438 Fig. 37. The drive assembly 438 is sub- 
stantially the same as that shown by Fig. 33 and in- 
cludes a drive motor 440 which selectively displaces a 
carriage 442 by means of belts 444,446 and pulleys 
448,450. The carriage 442 is supported upon guide rods 
452 and is coupled to plate 398 for displacing the loading 
frame rods 378,378. 

At station E the blanks are transferred from the 
shells of the loading frames to the machine 16 where 
portions of the blanks are severed and resewn with a 
gusset therein, in a conventional manner to form the 
panty portion of a pantyhose garment. Briefly, the pan- 
tyhose s aming machine 16 includes sev n work sta- 
tions A-G, Fig. 43, and seven clamping assemblies 502 
which are supported on a tumtabl 504 arid indexed to 



the various work stations. The clamping ass mblies 502 
are of a conventional type as discios d, for example, in 
U. S. Pat. Nos. 4,188,898 and 4,267,785. Each clamp 
assembly, the operation of which will be later described 
5 includes pairs of upper and lower elongated clamp jaws 
506 and 508 mounted on pivotal arms 510. The arms 
510,510 normally are urged towards each other by a 
spring 515, Figs. 38 and 44. 

Before the blanks are transferred from the position- 
ing and transferring assembly 14 to the pantyhose 
seaming machine 16, a clamping assembly 502 must 
be properly aligned with a clamp control assembly 512, 
Fig. 38. The pivotal arms 510 must be in the closed po- 
sition of Figs. 38 and 39 such that the clamp jaws 
506,508 of each pair of jaws are parallel and adjacent 
each other to receive the shells 376,376 thereover. At 
this time the upper and lower jaws 506 and 508 of each 
pair of clamp jaws are open for receiving therebetween 
a band end portion W of a blank. 

Once the shells having blanks thereon are driven 
forward at station E, a microswitch 520, Fig. 37, senses 
the moving carriage 442 and through the microproces- 
sor MP stops the carriage drive motor 440. 

Mounted adjacent the extended shells 376 at sta- 
tion E is a blank transfer and leg separation assembly 
528, Figs. 39-41 . The assembly 528 includes a carriage 
532 mounted for displacement along support rails 534 
by a fluid cylinder 536. Supported upon the carriage 532 
are a pair of laterally spaced g ripper and leg positioning 
robots 530 for assisting in transferring the blanks from 
the shells 376 to a clamping assembly 502 of the ma- 
chine 16. 

Each gripperand leg positioning robot 531 includes 
an arm 540 pivotably mounted upon a pin 542 supported 
upon carriage 532, a unit 544 attached to the outer end 
of arm 540 for rotatably supporting a fluid conduit sec- 
tion 546, and a clamp 548 for engaging a blank posi- 
tioned on one of the shells 376. The robot 530 also in- 
cludes an elongated, rigid member 550, Fig. 41 , having 
one end attached to the carriage 532 by a fastening 
means 552 and the opposite end connected to an up- 
standing portion 545 of the conduit 546 by a convention- 
al fastener 554. The opposed arms 540, Fig. 41 , are piv- 
otably connected to a double acting fluid cylinder 522. 
The arms 540 are normally positioned as shown in Fig. 
41 with the clamps 548 and conduit sections 546 posi- 
tioned outwardly and downwardly away from the blanks 
and shells 376. Upon actuation of the cylinder 522 the 
upper ends of the arms 540 are moved towards each 
other from the Fig. 41 positions to the Fig. 39 positions 
with clamps 548 and the end portions of the conduit sec- 
tions 546 positioned in engagement with the blanks ex- 
tending over the side portions of the shells 376,376. 
Since the conduit section 546 is rotatably mounted with- 
in unit 544 and the upstanding portion 545 of the conduit 
section 546 is attach d to member 550, th conduit sec- 
tions rotate to the Fig. 39 positions upon movem nt of 
the arm 540 towards achotherbyth fluidcylind r522. 
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Note that one clamp pad 548 engages the sh II 376 
of loading f ram 280 while the other clamp pad engages 
the shell of loading frame 282. The same is true for the 
end portions of the conduit sections 546. Thus the blank 
on a particular shell will have one portion engaged by 
clamp pad 548 and the opposed portion positioned ad- 
jacent the end portion of a conduit section 546. 

The positioning and transferring assembly 14 also 
includes a clamping assembly 560, Fig. 39, supported 
by the generally horizontally extending stationary sup- 
port shaft 562 which extends throughout the assembly 
1 4 and about which the turret assembly 290 rotates. The 
clamping assembly includes a stationary plate 564 hav- 
ing secured thereto two vertically disposed fluid cylin- 
ders 566,566. The rods of the two cylinders extend 
through openings in plate 564 and are connected to a 
horizontally disposed plate or clamp member 568 which 
is adapted to be displaced downwardly from the position 
of Fig. 39 to engage the clamp jaws 506 of the GLC 
clamping assembly 502 located at station I, Fig. 43. At 
station I, the clamp jaws 506,508 are normally open for 
receiving therebetween the adjacent portions of the 
blanks extending around the shells 376,376. As shown 
by Fig. 42 the lower jaw 508 is fixed while the upper jaw 
506 is displaceable between an open position by a 
spring 570 and a closed position by an electrical actua- 
tor 572 and an electromagnet 574 as disclosed, for ex- 
ample, in U. S. Patent No. 4,188,898. When the elec- 
tromagnet 574 is activated, it overcomes the force ex- 
erted upwardly by the coil spring 570 and pulls the jaw 
506 downwardly. 

Upon actuation of the cylinders 566,566, the plate 
568 moves downwardly forcing clamp jaws 506 towards 
jaws 508 to grip adjacent portions of the blanks there- 
between. 

In operation, when the carriage 380 moves forward 
to extend the shells 376,376 in overlapping relation with 
the clamp jaws 506,508, as shown by Fig. 39, the mi- 
croswitch 520 detects the carriage 380 and through the 
microprocessor deactivates motor 440 and substantially 
simultaneously activates the two fluid cylinders 566,566 
to move the clamp plate 568 downwardly and also acti- 
vates fluid cylinder 522, Fig. 41 , to pivot the clamping 
assemblies 560,560 from the Fig. 41 positions to the Fig. 
39 positions with the pads 548,548 in clamping relation 
with the blanks on the loading frame shells 376,376. The 
microprocessor then activates the fluid cylinder 536 to 
drive the blank transfer and leg separation assembly 
528 forward to positions where the end portions of the 
conduit sections 546 are located at about the midpoint 
of the shells 376. 

As the transfer and leg separation assembly 528 
moves forward, a sensor 580, Fig. 40, detects the pres- 
ence of the carriage 532, and through the microproces- 
sor MP, a signal is directed to the motor 440 to retract 
the carriage 442 and shells 376 to th Fig. 37 position. 
The blanks B are clamped between jaws 506,508 and 
as the sh lis 376,376 retract, the toe end portions E of 



the blanks are held by suction in th ends of the conduit 
sections 546. The microprocessor also reverses th flu- 
id cylinder 536 to retract th assembly 528, and when 
the carriage 532 is no longer detected by sensor 580 

5 the fluid cylinder 522 is reversed to open the arms 
540,540 and swing them and the conduit sections 
546,546 from the Fig. 39 position to the Fig. 41 position. 
The blank band portions of the blanks are held by the 
clamp jaws 506,508 and upon rearward movement and 

10 rotation of the conduit sections 546,546 the leg portions 
of the blanks are separated and pulled over guides 584 
secured to the outer guide rail 586 of the GLC machine 
16, Fig. 44. When the carriage 532 retracts and is de- 
tected by sensor 588, the fluid flow in the conduit sec- 

is tions 546 is reversed to blow the blank leg portions from 
the ends of the conduit sections. The sensor 588, 
through the microprocessor, activates the drive motor 
590, Figs. 43 and 49, of the machine 16 to index the 
turntable 592 from station I to station It. 

20 The turntable 504 is provided with a rack 505 which 
meshes with a gear 591 to index the turntable from sta- 
tion to station. The turntable is displaceable along sup- 
port surface 503. Rack sections 509 and 51 1 are selec- 
tively spaced on the support surface and serve to open 

25 and close the pivotable arms 510,510 having the clamp 
jaws 506,508 supported thereon. The indexing of the 
turntable and the pivoting of the arms 510,510 operates 
in the same manner as disclosed in U. S. Patent No. 
4,188,898. 

30 Prior to the indexing of a clamping assembly 502 of 
the GLC machine 16 from station VII to Station I, Fig. 
43, and prior to extension forward of the sleeves 
376,376 at station E, certain conditions must be satis- 
fied. Referring initially to Figs. 38 and 42, as a clamping 

35 assembly 502 is being indexed from station VII towards 
station I, bearing rollers 600 enter a guide rail assembly 
602 which serves to open to a greater extent the jaws 
506,508 of the clamp assembly 502. Each bearing roller 
600 is supported by a plate 604 which, in turn, is secured 

40 to spaced guide rods 606,606 which slidably extend 
through housing 608 and have their upper end portions 
secured to the displaceable clamp jaw 506. 

The guide rail assembly 602 includes spaced, gen- 
erally parallel rails 610,612 having ramp portions 

45 614,616 for assisting in directing the bearing roller ther- 
ebetween. The spacing between the rails is substantial- 
ly equal to the diameter of roller 600. The ramp 61 6 and 
the elevation of the rail 612 above the turntable 592 
serves to slightly elevate the bearing roller 600 which 

50 raises the plate 604 and upper clamp jaw 506 to in- 
crease slightly the space between the clamp jaws 
506,508. 

The rails 610,612 are secured together and are ca- 
pable of being selectively displaced vertically by a fluid 
55 cylinder 620 mounted upon a fixed support structure 618 
positioned inwardly of the turntable 592. The cylinder 
rod is coupled to a frame, section 622 which has rails 
610,612 secured thereto and which is slidably displace- 
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able along vertical guide rods 624, Fig. 38. When th 
bearing rollers 600 enter between the rails 610,612 the 
fluid cylinder 620 has the rails in the raised position. 

Positioned on the top rail 610 are two photocells 
630,632. When the clamp assembly 602 at station VII 
is indexed to station I and is properly positioned the pho- 
tocells 630,632 detect the bearing rollers 600,600. 

Referring to Fig. 44, once the drive motor 590 has 
been activated, by the sensor 588 and microprocessor 
MP, to initiate the indexing of the turntable 592 from sta- 
tion I towards station II. As scissors assembly 650 ad- 
vances its cutter blades 652 from the Fig. 44 position to 
the Fig. 45 position with the blades severing the inter- 
mediate adjacent portions of the blanks extending be- 
tween the horizontally spaced clamp jaws. The opera- 
tion of the cutter assembly is the same as disclosed in 
U. S. Patent Nos. 3,777,681; 4,188,898; and 4, 188,897. 

Positioned upon arm 654 above and secured to the 
scissors assembly 650 is a photocell 656. As the blades 
652 advance from the Fig. 44 position to the Fig. 45 po- 
sition the photocell 656 detects the band of the upper- 
most blank and through the microprocessor MP actu- 
ates fluid cylinder 620 to urge the guide rail assembly 
602 downwardly thus tightly gripping the blank fabric be- 
tween the jaws 506,508. Further indexing of the turret 
causes the gearing, Fig. 49 to engage the racks 509,51 1 
for initiating swinging of the arms 510,510 and spread- 
ing of the clamped band end portions of the blanks as 
shown by Fig. 46. The arms 510,510 continue to open 
to the Fig. 47 position. 

Fixedly positioned with respect to turntable 592 and 
the swingable scissors assembly 650 are spaced sen- 
sors 680 and 682, Fig. 38. As the scissors assembly 
swings to the left, Figs. 44 and 38, a boldhead 684 is 
detected by the sensor 680 which activates the motor 
292 to index the turret assembly 290 to position another 
pair of shells 376,376 having blanks thereon at station 
E. When the leftmost open arm 510 is moved past sen- 
sor 682, through the microprocessor the fluid cylinder 
620 is activated to move the guide rail assembly 602 
upwardly. 

When the blanks are indexed to station II, Fig. 48, 
an assembly 690, Fig. 48, is provided to sense for the 
presence of the blank leg portions overhanging the rail 
586. 

The assembly 690 includes fixed frame 692 having 
guides 694 for slidably receiving therein guide rods 696. 
The guide rods form a part of a frame 698 having two 
spaced cup sections 700 thereon and having the lower 
portions thereof connected to a flexible vacuum hose 
702. The frame 698 and cups 700,700 are displaced 
vertically upwardly by a fluid cylinder 704. Sensors 706 
are provided in the cups 700 to detect the presence 
therein of the toe end portions of the blanks. The actu- 
ation of the cylinder 704 is controlled by the microproc- 
essor MP upon the blanks being index d to stati n II. If 
a blank is not detected by a sensor in each cup 700, the 
microprocessor will prev nt further ind xingofth turn- 



table 504. 

Assuming that blanks have b en sensed in th cups 
700, the turret is sequentially indexed to stations III, IV 
V and VI where gusset pieces are inserted by a gusset 
s positioning assembly 702, Fig. 43, and the gusset and 
severed portions of the blanks are sewn together by 
sewing machines 722 and 724 in a conventional man- 
ner, as disclosed, for example, by U. S. Patent No. 
4,267,785. 

Once the sewn blanks defining the body portion of 
a pantyhose garment reach station VII, the garment may 
be transferred in a conventional manner to the toe closer 
machine 18, as disclosed in U. S. Patent No. 4,620,494, 
where the toe portions of the blanks are closed by a sew- 
ing machine 730 and the completed pantyhose gar- 
ments doffed therefrom. 

The specific microprocessor control means for the 
various functions are known and form no part of the 
present invention apart from defining an operative sys- 
tem and presenting a complete disclosure. 

While specific embodiments of the invention have 
been shown and described in detail to illustrate the ap- 
plication of the invention principles, it is to be understood 
that the invention may be embodied otherwise without 
departing from the principles of the invention. 



Claims 

Apparatus for the automatic formation of pantyhose 
having panty, leg and foot portions from pairs of in- 
dividual tubular hosiery blanks (B), each of which 
has a band portion (W) and a toe portion (E), the 
apparatus including pantyhose seaming machine 
m eans (16) for forming the panty portion from the 
band portions of each such pair of hosiery blanks, 
characterised in that the apparatus further includes 
supply means (20) having a plurality of randomly 
positioned tubular hosiery blanks therein, and ori- 
enting and positioning means (12, 34, 130) for se- 
quentially removing said tubular hosiery blanks 
from said supply means, orienting each blank in a 
prescribed manner and positioning the blanks on 
said pantyhose seaming machine means. 

2. Apparatus according toclainU further including toe 
closing machine means (18) for closing the toe por- 
tions of the tubular hosiery blanks, and means for 
transferring the tubular hosiery blanks from said 
pantyhose seaming machine means to said toe 
closing machine means. 

3. Apparatus according to claim 1 or 2, wherein said 
orienting and positioning means includes a first as- 
sembly means (130, 132) for positioning pairs of 
said hosi ry blanks in align d r lationship and ex- 
panding open th band portions of the align d ho- 
si ry blanks. 
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4. Apparatus according to claim 3, wherein said ori- 
enting and positioning means includes a second as* 
sembiy (290, 402) for aligning, orienting and remov- 
ing pleats from said pair of blanks prior to position- 
ing said pair of blanks on said pantyhose seaming s 
machine means. 

5. Apparatus according to claim 4, wherein said ori- 
enting and positioning means further includes a 
loading assembly (210) for transferring pairs of 10 
aligned blanks from said first assembly means to 
said second assembly means. 

6. Apparatus according to claim 4 or 5, wherein said 
second assembly means include a turret assembly is 
(290) including a plurality of pairs of loading frames 
(280, 282) for receiving pairs of hosiery blanks from 
said first assembly means. 

7. Apparatus according to claim 6, wherein said sec- 20 
ond assembly means further includes positioning 
means (300) for selectively positioning the band 
and toe portions of the blanks on said pairs of load- 
ing frames. 

2S 

8. An apparatus according to claim 7, wherein said po- 
sitioning means for selectively positioning said ho- 
siery blanks on said loading frames includes a grip- 
per robot assembly (300) for gripping and siidably 
selectively positioning selected portions of said ho- 30 
siery blanks on said loading frames and a position- 
ing roller assembly (31 6) for selectively displacing 

the toe ends of said hosiery blanks relative to said 
loading frames. 

35 

9. Apparatus according to claim 6, 7 or 8, wherein said 
second assembly means further includes pleat re- 
moval means (402) for removing pleats and creases 
from hosiery blanks positioned on said loading 
frames. 40 

10. Apparatus according to claim 9, wherein each load- 
ing frame includes a first support (370) and a dis- 
placeable second section (376), the pleat removal 
means including displaceable rod means including *s 
a pair of parallel rods (400) secured to a pair of le- 
vers (404), pivot means (406) supporting said pair 

of levers for rotation, means (378) for conveying 
said displaceable second section having a blank 
thereon in overlapping relation with said pair of par- so 
allel rods, and drive means (408) for rotating said 
pair of levers and said rods secured thereto about 
said pivot means and intermediate said displacea- 
ble second section and said tubular blank posi- 
tioned ther on tor move pleats and wrinkl s there- ss 
from. 

11. Apparatus according to claim 6, 7, 8 or 9, wher in 



said s cond assembly means furth r includes a 
transfer and leg portions separation assembly (528) 
for conveying a pair of hosiery blanks from said 
loading frames to said pantyhose seaming machine 
means. 

12. Apparatus according to any preceding claim, 
wherein said pantyhose seaming machine means 
includes a plurality of clamping assemblies (502) 
supported on a turntable (504) for displacement to 
sewing instrumentalities, each clamping assembly 
including pairs of upper and lower elongated clamp 
jaws (506, 508) means for transferring said hosiery 
blanks to said pantyhose seaming machine means 
being provided including means (570) for selective- 
ly positively opening said pairs of upper and lower 
clamp jaws of a clamping assembly for facilitating 
the receiving of the welt ends of blanks therebe- 
tween, and means (574) for selectively positively 
closing said pairs of upper and lower clamp jaws. 

1 3. Apparatus according to claim 1 2, wherein said pan- 
tyhose seaming machine means further includes 
means (706) for sensing the presence of the blank 
toe ends prior to the sewing together of hosiery 
blanks held by said upper and lower clamp jaws. 

14. A method of forming pantyhose having body, leg 
and toe portions from pairs of individual tubular ho- 
siery blanks (B) comprising the steps of positioning 
a pair of hosiery blanks in a prescribed, aligned re- 
lationship at predetermined locations; conveying si- 
multaneously the aligned pair of hosiery blanks to 
a work statio n (16); severing selected portions of 
the aligned pair of tubular hosiery blanks and sew- 
in g selected portions of the pair of hosiery blanks to 
define the body portion ^of a pantyhose garmen t 
characterised in that individual randomly positioned 
tubular hosiery blanks are sequentially removed 
from a supply source (20); the orientation of the ho- 
siery blanks is sensed and they are conveyed in a 
predetermined manner to said predetermined loca- 
tions (290). 

15. The method according to claim 14 wherein the pair 
of hosiery blanks after being sewn together at said 
work station (1 6) are conveyed to a further work sta- 
tion whereat the portions of said pair of blanks are 
closed. 

16. The method according to claim 14 or 15, further in- 
cluding the step of presenting a gusset to the sev- 
ered selected portions of the pair of hosiery blanks, 
and sewing the pair of hosiery blanks and the gus- 
set to defln th body portion. 

17. Th method according to claim 1 4, 1 5 or 1 6, wh re- 
in the step of conveying simultaneously th aligned 
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pair of hosiery blanks to a work station includes re- 
moving pieats therefrom. 



PatentansprGche s 

1. Vorrichtung zur automatischen Herstellung einer 
Strumpfhose mit Hoschen-, Bein- und FuBteilen 
aus Paaren einzelnerschlauchformigerStrumpfwa- 
renzuschnitte (B) mit jeweils einem Bundabschnrtt io 
(W) und einem Zehenteil (E), wobei die Vorrichtung 
eine Strumpfhosen-Saummaschineneinheit (16) 
zum Formen des Hdschenteils aus den Bundab- 
schnitten jeweils eines solchen Paars von Strumpf- 
warenzuschnitten aufweist, dadurch gekennzeich- is 
net, da 8 die Vorrichtung ferner eine Vorratseinheit 
(20), in welcher eine Vielzahl von wiilkurlich positio- 
nierten schlauchformigen Strumpfwarenzuschnit- 
ten angeordnet sind, sowie eine Orientier- und Po- 
sitioniereinheit (1 2, 34, 1 30) zum sequentiellen Ent- 20 
nehmen der schlauchformigen Strumpfwarenzu- 
schnitte aus der Vorratseinheit, Orientieren bzw. 
Ausrichten jedes Zuschnitts in einer vorgeschriebe- 
nen Weise und Positionieren der Zuschnitte an der 
Strumplhosen-Saumrnaschineneinheit umfaBt 25 

2. Vorrichtung nach Anspruch 1 , f emer umfassend ei- 
ne ZehenschlieBmaschineneinheit (18) zum Schlie- 
Ben der Zehenteile der schlauchformigen Strumpf- 
warenzuschnitte und eine Einrichtung zum Uber- 30 
fuhren der schlauchformigen Strumpfwarenzu- 
schnitte von der Strumpfhosen-Saummaschinen- 
einheit zur ZehenschiieBmaschineneinheit. 

3. Vorrichtung nach Anspruch 1 oder 2, wobei die Ori- 35 
entier- und Positioniereinheit eine erste Anord- 
nungseinheit (130, 132) zum Positionieren von 
Paaren der Strumpfwarenzuschnitte in ausgerich- 
teter Beziehung und zum aufweitenden Off n en der 
Bundabschnitte der ausgerichteten Strumpfwaren- 40 
zuschnitte aufweist. 

4. Vorrichtung nach Anspruch 3, wobei die Orientier- 
und Positioniereinheit eine zweite Anordnung (290, 
402) zum Ausrichten, Orientieren (der Zuschnitte) 45 
und Beseitigen von Fatten aus dem Paar der Zu- 
schnitte vor dem Positionieren des Paars der Zu- 
schnitte an der Strumpfhosen-Saummaschinen ein- 
heit aufweist. 

so 

5. Vorrichtung nach Anspruch 4, wobei die Orientier- 
und Positioniereinheit femer eine Ladeanordnung 
(210) zum Oberfuhren von Paaren ausgerichteter 
Zuschnitte von der ersten Anordnungseinheit zur 
zweiten Anordnungs inh it aufweist. ss 

6. Vorrichtung nach Anspruch 4 od r 5, wobei die 
zweite Anordnungseinheit ein Drehkopfanord- 



nung (290) mit mehreren Paaren von Laderahmen 
{280, 282) zum Aufnehmen von Paaren von 
Strumpfwarenzuschnitten von der ersten Anord- 
nungseinheit aufweist. 

7. Vorrichtung nach Anspruch 6, wobei die zweite An- 
ordnungseinheit ferner eine Positioniereinheit (300) 
zum selektiven Positionieren der Bund- und Zehen- 
teile der Zuschnitte auf den Paaren der Laderah- 
men aufweist. 

8. Vorrichtung nach Anspruch 7, wobei die Positionier- 
einheit zum selektiven Positionieren der Strumpf- 
warenzuschnitte auf den Laderahmen eine Greif er- 
arbeitsautomatanordnung (300) zum Ergreifen und 
verschiebbaren selektiven Positionieren ausge- 
wahlter Abschnitte oder Teile der Strumpfwarenzu- 
schnitte auf den Laderahmen und eine Positionier- 
rolienanordnung (316) zum selektiven Verschieben 
der Zehenenden der Strumpfwarenzuschnitte rela- 
tiv zu den Laderahmen aufweist. 

9. Vorrichtung nach Anspruch 6, 7 oder 8, wobei die 
zweite Anordnungseinheit ferner eine Fattenbesei- 
tigungseinhert (402) zum Beseitigen von Falten und 
Krauselungen von auf den Laderahmen positionier- 
ten Strumpfwarenzuschnitten aufweist. 

1 0. Vorrichtung nach Anspruch 9, wobei jeder Laderah- 
men eine(n) erste(n) Stutze oder Trager (370) und 
eine verschiebbare zweite Sektion (376) aufweist, 
die Faltenbeseitigungseinheit verschiebbare Stan- 
genmittel mit einem Paar von an einem Paar von 
Hebein (404) befestigten parallelen Stan gen (400), 
Schwenkmittel (406) zum Lagern der beiden Hebe I 
fur Drehung, (ein) Mittel (378) zum Fordern der ver- 
schiebbaren zweiten Sektion mit einem in Uberlap- 
pungsbeziehung zu dem Paar paraileler Stangen 
darauf befindlichen Zuschnitt und eine Antriebsein- 
heit (408) zum Drehen des Paars der Hebel und der 
daran befestigten Stangen um das Schwenkmittel 
und zwischen der verschiebbaren zweiten Sektion 
sowie dem darauf position ierten schlauchformigen 
Zuschnitt, um Falten und Krauselungen davon zu 
beseitigen, aufweist. 

1 1 . Vorrichtung nach Anspruch 6, 7, 8 oder 9, wobei die 
zweite Anordnungseinheit weiterhin eine Oberfuh- 
rungs- und Beinteile-Trennanordnung (528) zum 
Transportieren eines Paars von Strumpfwarenzu- 
schnitten von den Laderahmen zur Strumpfhosen- 
Saummaschineneinheit aufweist. 

12. Vorrichtung nach einem der vorangehenden An- 
spruche, wobei di Strumpfhos n-Saummaschi- 
neneinheit mehr re Spannanordnungen (502) auf- 
weist, die an ein m Drehkopf (504) fur verschi - 
bung zu Nahgeraten gelagert sind, jede Spannan- 
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ordnung Paare von oberen und unter n, langge- 
streckten Spannbacken (506, 508) aufweist, Mittel 
zum Oberfuhren der Strumpfwarenzuschnitte zur 
Strumpfhosen-Saummaschineneinheit mit Mitteln 
(570) zum selektlven Offnen der Paare oberer und 
unterer Spannbacken einer Spannanordnung zur 
Erleichterung des Aufnehmens der Saumenden der 
Zuschnitte dazwischen und Mitteln (574) zum se- 
lektiven positiven bzw. zwangslaufigen SchlieGen 
der Paare oberer und unterer Spannbacken vorge- 
sehen sind. 

13. Vorrichtung nach Anspruch 12, wobei die Strumpf- 
hosen-Saummaschineneinheit femer Mittel (706) 
zum Erfassen des Vorhandenseins der Zuschnitt- 
Zehenenden vor dem Zusammennahen von durch 
die oberen und unteren Spannbacken gehaltenen 
Strumpfhosenzuschnitten aufweist. 

14. Verfahren zum Herstelien einer Strumpfhose mit 
Korper-, Bein- und Zehenteilen aus Paaren einzel- 
ner schlauchfonmiger Strumpfwarenzuschnitte (B), 
umfassend die folgenden Schritte: Position ieren ei- 
nes Paars Strumpfhosenzuschnitte in einer vorge- 
schriebenen, ausgerichteten Beziehung an vorbe- 
stimmten Stellen; gleichzeitiges Transportieren des 
ausgerichteten Paars Strumpfhosenzuschnitte zu 
einer Arbeitsstation (16); Auftrennen ausgewahlter 
Abschnitte des ausgerichteten Paars schlauchfor- 
miger Strumpfhosenzuschnitte und Nahen ausge- 
wahiter Abschnitte des Paars Strumpfhosenzu- 
schnitte zur Festlegung bzw Bildung des Korper- 
teils eines Strumpfhosen-Bekleidungsstucks, da- 
durch gekennzeichnet, daB die einzelnen, willkur- 
lich positionierten schlauchfdrmigen Strumpfho- 
senzuschnitte sequentiell aus einer Vorratsquelle 
(20) entnommen werden, die Orientierung der 
Strumpfhosenzuschnitte erfaBt wird und letztere in 
einer vorbestimmten Weise zu den vorbestimmten 
Stellen (290) transportiert werden. 

15. Verfahren nach Anspruch 14, wobei das Paar 
Strumpfhosenzuschnitte nach dem Zusammenna- 
hen an der Arbeitsstation (16) zu einer weiteren Ar- 
beitsstation transportiert wird, an welcher die Ab- 
schnitte des Zuschnittpaars geschlossen werden. 

16. Verfahren nach Anspruch 14 oder 15. mit dem wei- 
teren Schritt des Anordnens eines Zwickels an den 
aufgetrennten ausgewahlten Abschnitten des 
Paars Strumpfhosenzuschnitte und des Zusam- 
mennahens des Paars Strumpfhosenzuschnitte 
und des Zwickels zwecks Bildung des Korperteils. 

17. Verfahren nach Anspruch 14, 15 oder 16, wobei im 
Schritt des gleichzeitigen Transportierens des aus- 
gerichteten Paars Strumpfhosenzuschnitte zu iner 
Arbeitsstation Falten aus den Zuschnitten b seitigt 



werden. 



Revendications 

5 

1. Appareii pour la formation automatique de collants 
ayant des parties formant culotte, jambe et pied a 
partirde paires d'ebauches tubulaires tndividuelles 
de bas (B), chacune ayant une partie formant bande 

10 (W) et une partie formant pointe (E), Pappareil com- 
prenant des moyens formant machine a coudre les 
collants (16) pour former la partie formant culotte a 
partir des parties formant bande de chaque paire 
de ce type d'ebauches de bas, caracterise en ce 

is que I'appareil comprend, de plus, des moyens d'ali- 
mentation (20) ayant une plurality debauches tubu- 
laires de bas positionnees defacon aleatoire en son 
sein, et des moyens de positionnement et d'orien- 
tation (1 2, 34, 1 30) pour retirer de maniere sequen- 

20 tie He lesdites ebauches tubulaires de bas desdits 
moyens d'alimentation, pour orienter chaque 6bau- 
che d'une maniere predetermined et pour position- 
ner les ebauches sur lesdits moyens formant ma- 
chine a coudre les collants. 

2S 

2. Appareii seion la revendication 1 , comprenant de 
plus des moyens formant machine de fermeture de 
pointe (18) pour termer les parties formant pointe 
des ebauches tubulaires de bas, et des moyens 

30 pour transferer les dbauches tubulaires de bas des- 
dits moyens formant machine a coudre les collants 
auxdits moyens formant machine de fermeture de 
pointe. 

35 3. Appareii selon la revendication 1 ou 2, dans lequel 
lesdits moyens de positionnement et d'orientation 
comprennent des premiers moyens de montage 
(130, 132) pour positionner des paires de dites 
Ebauches de bas de facon alignee et pour ouvrir en 

40 dilatant les parties formant bande des 6bauches de 
bas alignees. 

4. Appareii selon la revendication 3, dans lequel les- 
dits moyens de positionnement et d'orientation 

45 comprennent des seconds moyens de montage 
(290, 402) pour aligner, orienter et retirer des plis 
depuis ladite paire d'ebauches avant de positionner 
ladite paire d'ebauches sur lesdits moyens formant 
machine a coudre les collants. 

so 

5. Appareii selon la revendication 4, dans lequel les- 
dits moyens de positionnement et d'orientation 
comprennent, de plus, un ensemble de chargement 
(210) pour transferer des paires d'ebauches ali- 

55 gnees desdits pr miers moyens de montage 
auxdits seconds moyens de montag . 

6. Appareii selon la r vendication 4 ou 5, dans I quel 
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lesdits seconds moyens d montage comprennent 
un ensemble formant tourelle (290) incluant un 
plurality de paires de cadres de chargement (280, 
282) pour recevoir des paires d'ebauches de bas 
en provenance desdits premiers moyens de mon- 
tage. 

7. Appareil selon la revendication 6, dans lequel les- 
dits seconds moyens de montage comprennent de 
plus des moyens de positionnement (300) pour po- 
sitionner de maniere selective les parties formant 
bande et formant pointe des ebauches sur lesdites 
paires de cadres de chargement. 

8. Appareil selon la revendication 7, dans lequel les- 
dits moyens de positionnement pour positionner de 
maniere selective lesdites ebauches de bas sur les- 
dits cadres de chargement comprennent un ensem- 
ble formant robot a pinces (300) pour agripper et 
pour positionner, de maniere selective, de facon 
coulissante, des parties selection nees desdites 
ebauches de bas sur lesdits cadres de chargement, 
et comprennent un ensemble formant rouleau de 
positionnement (31 6) pour deplacer de maniere se- 
lective les extremites formant pointe desdites ebau- 
ches de bas par rapport auxdits cadres de charge- 
ment. 

9. Appareil selon la revendication 6, 7 ou 8, dans le- 
quel lesdits seconds moyens de montage compren- 
nent, de plus, des moyens d'enlevement de pli (402) 
pour enlever les pi is et les faux plis des Ebauches 
de bas posit ionnees sur lesdits cadres de charge- 
ment. 

10. Appareil selon la revendication 9, dans lequel cha- 
que cadre de chargement comprend un premier 
support (370) et une seconde partie pouvant etre 
deplacee (376), les moyens d'enlevement de pli 
comprenant des moyens formant tiges pouvant etre 
deplacees incluant une paire de tiges paraileles 
(400) fixees a une paire de leviers (404), des 
moyens formant pivot (406) supportant en rotation 
ladite paire de leviers, des moyens (378) pour trans- 
porter ladite seconde partie pouvant etre deplacee 
ayant une 6bauche sur cette demiere dans une re- 
lation de chevauchement avec ladite paire de tiges 
paraileles, et des moyens d'entrainement (408) 
pour mettre en rotation ladite paire de leviers et les- 
dites tiges fixees a ces derniers autour desdits 
moyens formant pivot et de maniere intermedial re 
a ladite seconde partie pouvant etre deplacee et a 
ladite ebauche tubulaire position nee sur cette der- 
niere pour retirer les plis et les faux plis de cette 
demiere. 

11. Appareil selon la revendication 6, 7, 8 ou 9, dans 
lequel lesdits seconds moyens de montage com- 



pr nnent, de plus, un ensemble d separation de 
parties formant jamb et de transfert (528) pour 
transporter une paire debauches de bas desdits ca- 
dres de chargement auxdits moyens formant ma- 
s chine a coudre les coilants. 

1 2. Appareil selon Tune quelconque des revendications 
precedentes, dans lequel lesdits moyens formant 
machine a coudre les coilants comprennent une 

io pluralite d'ensembles de serrage (502) supportes 
sur un plateau tournant (504) pour un deplacement 
vers des instruments de couture, chaque ensemble 
de serrage comprenant des paires de machoires de 
serrage allongees superieure et inferieure (506, 
*5 508) des moyens pour transferer lesdites ebauches 
de bas, auxdits moyens formant machine a coudre 
les coilants etant prevus et comprenant des 
moyens (570) pourouvrirfranchement, de maniere 
selective, lesdites paires de machoires de serrage 
20 superieure et inferieure d'un ensemble de serrage 
pour faci liter la reception des extremites ouriees 
des ebauches entre elles, etdes moyens (574) pour 
termer franchement de maniere selective lesdites 
paires de machoires de serrage superieure et infe- 
rs rieure. 

13. Appareil selon la revendication 12, dans lequel les- 
dits moyens formant machine a coudre les coilants 
comprennent, de plus, des moyens (706) pour de- 

30 teeter la presence des extremites formant pointe 
des ebauches avant de coudre ensemble les ebau- 
ches de bas maintenues par lesdites machoires de 
serrage superieure et inferieure. 

35 14. Procede de formation de collant ayant des parties 
formant corps, jambe et pointe a partir d'ebauches 
tubulaires individuelies de bas (B) comprenant les 
etapes de positionnement d'une paire d'ebauches 
de bas dans une relation d'alignement prescrite a 
40 des emplacements predetermines ; le transport si- 
muJtane de la paire aJignee d'ebauches de bas vers 
un poste de travail (16) ; la coupe de parties s6lec- 
tionnees de la paire alignee d'ebauches tubulaires 
de bas et la couture de parties se lection n6es de la 
45 paire d'ebauches de bas pour definir la partie for- 
mant corps d'un vetement formant collant, caracte- 
rise en ce que des ebauches tubulaires individuel- 
ies de bas positionnees de maniere aieatoire sont 
retirees de facon sequent ielle d'une source d'ali- 
50 mentation (20) ; ('orientation des ebauches de bas 
est detectee et elles sont transportees d'une manie- 
re predeterminee vers lesdits emplacements pre- 
determines (290). 

ss 15. Precede selon la revendication 14, dans lequel la 
paire d'ebauches de bas, aprfcs avoir 'tecousue au 
niveau dudit poste d travail (16), st transportee 
vers un autre post de travail au niv au duquel les 
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parties de ladite paire debauches sont fermees. 

16. Procede seion la revendication 14ou 15, compre- 
nant, de plus, I'etape de presentation d'un gousset 
aux parties select ionnees coupees de la paire s 
d'ebauches de bas, et de couture de la paire 
debauches de bas et du gousset pour definir la par- 
tie formant corps. 

17. Procede selon la revendication 14, 15 ou 16, dans 10 
lequel I'Stape de transport simultane de la paire ali- 
gnee debauches de bas a un poste de travail com- 
prend r enlevement des ptis de ces dernieres. 
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